Thioredoxin reductase inhibitor ethaselen increases the drug sensitivity of the colon cancer cell line LoVo towards cisplatin via regulation of G1 phase and reversal of G2/M phase arrest.
We evaluated the combination treatment of ethaselen (BBSKE) as a thioredoxin reductase (TrxR) inhibitor plus cisplatin (CDDP) on the human colon adenocarcinoma cell line LoVo. Therapeutic effects ranging from nearly additive to clearly synergistic demonstrated an effective combination, i.e., the cytostatic dose of CDDP could be reduced without a loss in efficacy. To further investigate the cellular response mechanisms of these favorable outcomes, we analyzed the cell-cycle profiles, mRNA expression patterns, and protein levels of several key genes after incubation with BBSKE or CDDP separately and in combination. In appropriate conditions, CDDP induced arrest at the G2/M phase accompanied by the enhanced inhibitory phosphorylation of Cdk1 and the elevated protein expression of cyclin B1. BBSKE downregulated expression of cyclin D1 by increasing mRNA and protein levels of p21, and thus induced G1 phase arrest. BBSKE returned Cdk1 to an activated state, and reduced the protein level of cyclin B1 after incubation in combination with CDDP, which was consistent with the reduction in the percentage of cells in G2/M identified by flow cytometry. By regulating the G1 phase and reversing CDDP-induced G2/M phase arrest, BBSKE increases drug sensitivity of LoVo cells toward CDDP, and probably provides a meaningful anticancer strategy for further clinical studies.